We established a series of bioretention columns in the laboratory to determine whether dredged river sediments, if added to the substrate, would enhance pollutant removal. We first tested the potential for pollutant leaching during a series of eight artificial rainfall events over 1 month. During the eight experiments, the chemical oxygen demand (COD), total nitrogen (TN), and total phosphorus (TP) concentrations in the effluent decreased considerably and then stabilized. We then tested the pollutant removal from synthetic runoff during 30 rainfall events over a period of 7 months. The COD, TN, and TP concentrations in solution that passed through columns filled with river sediments stabilized after 8.10, 9.45, and 9.00 times the empty bed volume of accumulated inflow volume. The pollutant removal was the highest in a column that had a submerged zone and was filled with a mixture of natural soil, woodchips, and river sediment (column EA). After rainfall event 21, 96.73% ± 2.06% and 91.65% ± 2.67% of the TP in the influent was removed in two columns filled with different river sediments. We found that there were no significant risks of Cu, Zn, Cd, and Pb leaching from the bioretention system when river sediments were used as the bioretention media. While there was some risk of leaching in the initial phases of the bioretention process, the overall removals of COD, TN, and TP can be improved using bioretention media that contain dredged river sediments.
